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A multidisciplinary monograph of the Umbelliferae
(Apiaceae) of France is in preparation. Some new
records for the French flora and poorly known taxa of
this country are discussed and illustrated, and notes on
their phytochemistry provided. General remarks are
made about the methodology and approach that was
followed in a soon to be published revision of the
French Apiaceae.
The aim of this paper is to give a progress report on ongoing
studies of French Apiaceae, soon to be published as a
comprehensive monograph. Some taxa are poorly known or
poorly understood, so that a consideration of their
geographical distribution, ecological requirement and
phytochemistry have proven helpful in improving the
accuracy of the flora checklist. Some comments are made
about the approach used and the general value of an
updated account of the approximately 200 species of
Umbelliferae recorded in France. This paper highlights new
records and poorly known taxa of the French flora and
includes general remarks on the method of revision, its
contents and the main problems encountered, together with
suggestions for future studies.
Phytogeography and Habitat Diversity
A careful study of the geographical distribution and habitat
preferences of Apiaceae taxa within France together with a
broad examination of herbarium material and field
observations have assisted in recognising new records for
the French flora and distinguishing some species from their
close relatives (see below).
In total, the French flora comprises about 5 000 species
(Phanerogams and Pteridophytes), which is less than that of
other countries, such as Italy (about 6 000) or Spain (about
8 000). However, its flora is representative of many climates
and their associated ecological conditions, most of which
also extend far beyond the country. For the Umbelliferae, the
latest French flora (Guinochet and De Vilmorin 1975) lists
185 different species representing 79 genera, 12 species of
which have been introduced. This flora gives a choice of
keys for seedlings, whole plants and seeds. The natural
conditions described below induce different biological and
historical processes, including isolation and speciation.
Thus, the Umbelliferae of France comprises a great number
of relict and endemic species, especially mountain endemics
(on the Pyrenees, the Alps, etc.) and plants restricted to
Corsica.
Located at the western end of the Eurasian continent, and
bounded by the North Sea and the Mediterranean, and
stretching from Brittany to the German border and the Alps,
France has a mixture of very different climatic conditions.
These are accentuated by 2 700km of coastline, extending
from the Belgian to the Spanish borders in the west, and, in
the south, from Italy to Spain with the Island of Corsica in
close proximity. Moreover France has several mountain
ranges: the Vosges and the Massif central (of the primary
era), the Jura (of the secondary era), the Alps and the
Pyrenees (of the tertiary era), with the classic altitudinal
gradient of ecological conditions. Geologically, the soils vary
from acidic (sandstones, crystalline rocks, clays, etc.) to
more basic (chalk and, very frequently, other calcareous
rocks, marls, volcanic and even rare rocks such as
serpentine).
Corresponding to such a great variety of natural
conditions, the French flora is very diverse. According to
Braun-Blanquet (reproduced as Figure 1 from Roisin 1969)
the country can be divided into five chorological parts:
• within the Atlantic province (1) of the Holarctic region (II):
– the Boreo–Atlantic district (e), in the north;
– the wide Armorico–Aquitanian district (d) which covers
most of the territory, in the east as far as the Rhone
valley;
– the Pyrenean district (c) along the French–Spanish
border;
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• in the east of France, and within the medio–European
province (2) of the Holarctic region:
– the ‘alpian’ district (d), in a wide sense;
• in the south:
– the Mediterranean region (I).
Walter (reproduced as Figure 2 from Roisin 1969) gives a
simpler division into four parts:
– the Atlantic province (atl) covering a large western part
of France, marked by the occurrence of heather moors,
and subdivided into two parts, the northern (N) and the
southern parts (S);
– the medio-European province (eu mi) covering a great
part of the eastern half of the country and marked by
mixed hardwood forests;
– the sub-Mediterranean province (sm) which is a belt
stretching roughly from Toulouse to Lyon, with mixed
hardwood and evergreen forests;
– and the Mediterranean province (médit) marked by
Quercus ilex and Q. suber evergreen forests.
Such divisions only show the main features of the French
vegetation, and there are many local ecological conditions
which allow the occurrence of special vegetation. This is the
case in typical continental elements of the flora which can be
found in the north-east (Alsace) because of the effect of the
Vosges acting as a climatic barrier for the Atlantic influences,
or in the Causses region (south of the Massif central), a wide
calcareous plateau where some Sarmatian and steppic
species can be found (Bernard and Fabre 1996). This is also
the case in the ‘Euatlantic’ species well studied by Dupont
(1962), which are limited to the far western part of Europe.
Varied Uses of Umbelliferae
The Umbelliferae are relevant in a number of very different
scientific fields, and have many uses. They are of great
interest to taxonomists, florists, ecologists and
phytosociologists, phytochemists, horticulturists, as well as
professionals involved in medicinal plants, aromatics, the
food industry and gastronomy. Recently, Pistrick (2002)
listing 113 useful Umbelliferae, found 43% of medicinal
interest, 21% food plants, 20% spices, 12% fodder plants
and 4% aromatics. In France, many Umbelliferae have been
in use since the Middle Ages. The present multidisciplinary
monograph in preparation includes the main elements of all
these fields rather than a taxonomic list with succinct
comments.
Nomenclature and Typification
The Umbelliferae are characterised by nomenclatural
instability, especially at generic level. Workers on the family
are faced with a highly complex nomenclature. In Europe
this has arisen because data on Umbelliferae date back to
the sixteenth century, and important changes in the
Figure 1: Phytogeographical divisions of western Europe by Braun-
Blanquet (reproduced from Roisin 1969 p. 21)
Figure 2: Phytogeographical divisions of western Europe from
Walter (reproduced from Roisin 1969 p. 29)
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taxonomic concept for classifying the family took place in the
eighteenth and nineteenth centuries. This fact is intensified
by the infraspecific variability of many species which has led
to a great number of infraspecific names, especially at the
subspecies and varietal ranks. The lack of typifications
reinforces this complexity. In the preparation of the above-
mentioned monograph, it was necessary to try and provide
a correct nomenclature, with as many typifications as
possible, including synonyms.
New records and poorly known taxa of the French flora
(Figures 3 and 4)
Anthriscus nitida (Wahlenb.) Hazslinszky (Figure 3A)
A true species but difficult to distinguish from A. sylvestris, if
not seen in its natural habitat (cold and wet forests).
Excellent distinctive features are given by Spalik (1997).
This species is in fact very common in all the different
mountain ranges of France. The chemical investigations
revealed the presence of the monoterpenoid trans-sabinyl
acetate to be a new diagnostic character for A. nitida, and
the presence of the lignane deoxypodophyllotoxin (Figure 5)
for A. sylvestris (Muckensturm unpubl.). On the other hand,
A. nitida has a lactone (grilactone, Figure 5) chemotype
which never occurs in A. sylvestris (Muckensturm et al.
1995).
Anthriscus sylvestris (L.) Hoffm. subsp. alpina (Vill.)
Gremli
For a good understanding of this taxon, it was necessary to
use a combination of historical research, typification and
field observation. The name is based on Chaerophyllum
alpinum Vill. (1779). Initially, Villars’ original field notes in the
Natural History Museum of Grenoble were consulted and
then, following his itinerary, the same botanical excursion
made in the Alps as was done by Villars in the 1770s. The
plants were still to be found. It was only after seeing the
ecological site of the taxon A. alpina that it became clear that
it was limited to the subalpine level, above the timber line,
and grew in calcareous screes in a more or less wet
atmosphere. The subspecies level was accordingly adopted
for it (Reduron and Spalik 1995). Well adapted to the dark
shade of these forests, only A. nitida is found in the forest
belt, while the meadows in the valleys are host to A.
sylvestris subsp. sylvestris. This example represents a type
of subspeciation according to the mountain habitats.
Bupleurum alpigenum Jord. & Fourr. (Figure 3B)
This plant is a neglected species of the flora. It was named
by Jordan, the father of Jordanism, and splitter of numerous
species (e.g. Erophila verna into more than 200 species).
Since Jordan’s work was later disregarded by many
botanists, B. alpigenum was reduced to an infraspecific
taxon of B. falcatum. However, the ecology differs: tall
mountain–herb communities for B. alpigenum, lowland
xerophilous slopes for B. falcatum subsp. falcatum, and
open mountain grasslands for its subsp. cernuum. The
plants of B. alpigenum seen at the locus classicus and
cultivated in Mulhouse showed very good diagnostic
morphological features (mainly amplexicaul leaves) and
proved to be biennial. Bupleurum alpigenum is obviously a
good species, only known in France in a restricted area of
the Alps. Nevertheless, the plant is supposed to be present
in eastern Europe (the Balkans), according to some
herbarium specimens. Once the full range of geographical
variation becomes known, the name of this taxon may have
to be reduced into synonymy.
Elaeoselinum asclepium (L.) Bertol. subsp. meoides
(Desf.) Maire
This plant was relatively recently (1984) discovered in
Corsica by Deschâtres. It was previously known from
Sardinia, Sicilia and southern Italy. The population grows
naturally in a rocky and very dry habitat. Consequently, this
species has a life history divided into two phases: a rosette
of leaves in spring, and only a stem bearing the umbels in
summer.
Kadenia dubia (Schkuhr) Lavrova & V.N.Tikhom. (Figure
3C)
= Cnidium venosum (Hoffm.) W.D.J.Koch
Kadenia dubia is a typically Eurosiberian species whose
distribution stretches as far as central Asia. In the west, it
can be found in Alsace (north-east of France) because of the
semi-continental climate. This species was discovered in the
wet, flooded meadows of central Alsace by Geissert in 1952.
The plant was previously overlooked by botanists because
of its late flowering time (August) when the meadows are
already mown (so most plants were actually cut off), and
because of its similarity to another umbellifer of the same
biotope, Selinum carvifolia (L.) L.
Pimpinella lutea Desf. (Figure 4A)
This plant is a south-western Mediterranean species known
in North Africa and in the Pantelleria Island near Sicilia. It
was discovered in Corsica by Bouchard in September 1959.
The populations of P. lutea are found on roadsides and are
therefore possibly not indigenous (but this has yet to be
verified). Its biology is the same as for Elaeoselinum
asclepium: a rosette of leaves in spring, and bare stems
bearing the umbels in summer. The species was found quite
recently in Lazio, Italy (Anzalone 1985). Concerning the
chemical constituents, P. lutea contains the two markers
which occur in numerous Pimpinella species (Figure 5):
geijerene (and pregeijerene), and pseudoisoeugenol
derivatives (Muckensturm unpubl.).
Pimpinella siifolia Leresche (Figure 4B)
Pimpinella siifolia is a mountain species of the north-west of
Spain. It was recorded in France by Fournier (1961). It grows
on calcareous rocks and screes, mainly north-facing slopes.
Only 13 populations were known on French territory in 1978.
Chemically, it does not contain the markers found in many
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Figure 3: (A) Anthriscus nitida (Wahlenb.) Hazslinszky, common in wet and cold forests in the different mountain ranges; (B) Bupleurum
alpigenum Jord. & Fourr., limited to a restricted area of the Alps, in tall mountain–herb communities; (C) Kadenia dubia (Schkuhr) Lavrova &
V.N.Tikhom., limited to the north-east of France; (D) Seseli galloprovinciale Reduron, limited to the south-east of France and to northern Italy.
Scale bar = 20mm
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Figure 4: (A) Pimpinella lutea Desf. from Corsica; (B) Pimpinella siifolia Leresche; few populations in the French Pyrenees; (C) Scandix
balansae Reut. ex Boiss., an adventitious species found in vineyards and on roadsides; (D) Selinum broteri Hoffmanns. & Link, a species
close to S. carvifolia, but linked to an Euatlantic climate. Scale bar = 20mm
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Figure 5: Structures of selected chemical constituents referred to in the text
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other Pimpinella species and consequently seems to be
somewhat distinct from the typical Pimpinella.
Scandix balansae Reut. ex Boiss. (Figure 4C)
This adventitious species is found in vineyards and on
roadsides. It was recently discovered by a botanist of Lyon,
Gilles Dutartre, whose herbarium I had on loan (Reduron et
al. 1997). There are only three known localities for this plant
in France (in the centre and south-east). In the past, the
species had been collected in other places, but had been
misidentified. Scandix balansae is a Turkish endemic,
presumably introduced into France by immigrants. It may be
present elsewhere in Europe.
Selinum broteri Hoffmanns. & Link (Figure 4D)
This plant is not always accepted as a species (for example
in Flora Europaea), but it was reinstated in the monograph
on this group (Leute 1970). I consider it to be distinct from S.
carvifolia which is Eurasian, while S. broteri is Euatlantic.
The discovery of this plant in France is quite recent and due
to G Rivière who noticed in 1974 that most of the plants in
Brittany were different from S. carvifolia. My co-operation
with G Rivière and our converging opinions helped to
identify S. broteri, through phytogeography for the latter’s
part, and through taxonomy on my part. The marked
heterophylly of the plant is a reliable diagnostic feature.
Nevertheless S. broteri remains close to S. carvifolia. It is
probably an example of Atlantic speciation. Concerning the
chemical composition, S. broteri shows the presence of
ferulyl senecioate, isoferulyl senecioate and ferulyl
acetoxysenecioate as main constituents (Figure 5), whereas
S. carvifolia contains a guajene. However, the presence of
some trimethylbenzaldehydes in S. carvifolia indicates the
occurrence of other ferulol derivatives as minor constituents
(Farahi 2001).
Seseli galloprovinciale Reduron (Figure 3D)
= S. glaucum auct., non L.
This is a previously confused and not always accepted
species, limited to the south-east of France and to northern
Italy. It was known by several botanists in the past, but
misidentified as S. glaucum L. I have renamed this species,
which is difficult to distinguish from S. montanum L. A
reliable morphological feature is the shape of the lower
leaves. The ecology is similar, with a slight difference (plant
communities of a more Mediterranean climate for S.
galloprovinciale). The phytochemistry is distinct from S.
montanum through the presence of a chromone (16-
acetoxy-7-methoxypeucenin) (Figure 5) as a main
component of the roots, whereas S. montanum contains a
dihydropyranocoumarin (pteryxin) (Figure 5) (Harb 2001). 
General Remarks
My ongoing multidisciplinary work on the Umbelliferae of
France is not restricted to the novelties of the flora. It takes
cognisance of all available knowledge of about 200 species
of Umbelliferae which will be presented in the monograph as
follows:
The first parts deal with the identification of the plant,
including its description. This is followed by some brief
information on the anatomy and palynology, and illustrations
which can be used to identify the taxon. A part entitled
‘variability’ comprises a detailed study of the variability of the
species, including the different names with which the plant
has been associated. The ‘biology and ecology’ part gives
the detailed life history of the species from the vegetative
stage to the ripe fruit and germination stages. A wide range
of biotopes in which the species grows are given, including
the phytosociological nomenclature.
The next part deals with biogeography: the general
distribution, the occurrence of the species in France, locus
classicus and reference to existing maps. The regression of
the species, if any, is commented on, with a note if it is an
endangered species. Uses and properties are dealt with in
another chapter, including the phytochemical components of
the plant. A large number of new results will also to be
published in the book, since practically all French species
were analysed in Mulhouse by B Muckensturm by gas
chromatography-mass spectrometry (GC-MS). In some
cases, the history of the use of the plant is also given. 
At the end of each species treatment, a short paragraph
entitled ‘comments and future prospects’ considers the main
missing information and the studies yet to be carried out.
Then, the infraspecificity is detailed, including an
infraspecific key and a reasonably thorough treatment of the
infraspecific taxa. Finally, the last part entitled ‘basic data’
supplies information on the typification with detailed
comments.
In the final phase of this long-term project, the following
remarks can be made:
(1) Importance of and need for typification
Revising a group of plants of a flora requires clarity as to
the different names which are frequently cited in the
botanical literature. For that purpose, the typification
process is indispensable. The interpretation of a name
cannot merely be based on comments and texts or other
written opinions; in such a difficult family, it is essential to
see herbarium specimens to ascertain the identity of the
names cited by botanists. The typification of the species
names is also important for the update of the names of
the infraspecific taxa, according to the designated type of
the species.
(2) Historical aspects
Even more than typification, a more or less complete
historical account of the knowledge and nomenclature of
a given plant may be helpful. It is a very gratifying
experience to locate and visit plant populations which
were discovered, studied and named by botanists in the
past (Figure 6). Heracleum alpinum, endemic to the Jura
mountains, is still extant in beautiful populations seen by
the Bauhin brothers as early as 1595. Pimpinella tragium
Villars is still present in the south of France where it was
discovered by him in 1779. Sometimes, it is necessary to
refer to the type population (typodeme) to ascertain the
correct identity of the plant. This was the case for
Anthriscus alpina Villars, the identity of which could not
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be ascertained in the confusing botanical literature
published on this group (see above).
(3) General information on the taxonomy of Umbelliferae
It is obvious that the gathering of information from
different disciplines, brought together, is useful for
taxonomy. I am a supporter of multidisciplinary science
and so, of the integration of diverse types of
characteristics for the classification of Umbelliferae,
without being prejudicial to a clear-cut arrangement of
the family. For example, the biological information seems
essential at the species and subspecies levels. At the
generic level, the molecular phylogeny proves its
relevance, especially when morphological analyses are
carried out at the same time. I think the aim is to define
generic limits that are still understandable by scientists
and naturalists, and so, would promote genera with at
least some shared features, such as the general habit or
similar life history, or similar fruit morphology, or other
morphological characteristics. The features of the fruit
are still relevant, as shown in numerous current studies;
this brings back to mind the first monograph on the
family by Morison in 1672.
Another open question is the relevance of
phytochemistry for the classification. This is a difficult
problem. It is true there is homoplasy of the chemical
characteristics which, however, can be useful at lower
ranks than the genus level, and sometimes even at the
generic level when the chemical differences or markers
are very strong (e.g. Peucedanum sensu lato, see
Hadacek 1989, Pimpinella with geijerene and
epoxypseudoisoeugenol in several species, Smyrnium
with furanodiene). Sometimes phytochemistry gives
arguments for separation at the specific level (see
different examples above), but this type of result needs
analyses of numerous provenances to ascertain the
statistical relevance of the markers, since the
phytochemistry of a plant may show important variations
(chemotypes, variation according to the organ, the
season, climate, etc.).
(4) Future new uses of Umbelliferae
When I decided to include a chemical description of the
taxa, I was not aware of the enormous number of works
on the phytochemistry of Umbelliferae, even limited to
the 200 species or so of the French flora. The natural
components of Umbelliferae are numerous and diverse:
for example, about 3 000 molecules of volatile
components alone (detected by gas chromatography). It
appears that self-defense for most Umbelliferae is
chemical. Indeed, these chemical components almost
always show strong biological activity: they are
antigerminative, antibacterial, antifungal, insect
repellent, etc. They have a very wide range of
environmental effects and they also find many
applications in human health (antitumoral, antibiotic,
spasmolytic, anti-inflammatory and other properties).
Therefore, Umbelliferae must be considered to be a very
important source of natural substances which may be
used, not only in medicine, but also for environmental
purposes. Such molecules are natural, biodegradable
and should be used for sustainable agriculture, instead
of the current synthetic biocides which cause water and
biotope damage. For example, the sesquiterpenes
farnesenes are not only very common components of
Umbelliferae, but also of the alarm pheromones of
aphids; so one can imagine the possible applications.
Therefore, it must be stressed that all the works which
contribute to the classification, identification and general
understanding of the family help resolve, not only
fundamental issues, but also provide practical reasons in
favour of increasing and renewed use of these plants.
Umbelliferae can be considered to be an economically
important family.
(5) Future studies
A review of the current knowledge of these 200 species
of western Europe highlights some neglected areas of
research and appropriate prospects for the future, in
view of what is lacking in the literature. Consequently,
the aims are:
– to extend biological observations (floral and
reproductive biology, life history);
– to continue and accelerate the typification of names;
– to continue molecular studies in order to finally or
possibly eliminate the chronic instability of generic
names of the family;
– and eventually, to promote the studies for appropriate
uses of the chemical components of the Umbelliferae
for improved environmental quality and human health.
Figure 6: Illustration of the ‘botaniste herborisant’ (= botanising
botanist) in Verlot (1886)
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